Antitumor Potential of Berberine and Cinnamic Acid against Solid Ehrlich Carcinoma in Mice.
Berberine and cinnamic acid are natural compounds that exhibit potent anticancer activities through distinct molecular mechanisms. In the present study, we aimed to investigate the proapoptotic potential of cinnamic acid and berberine in cancer cells by examining their effect on the expression of proapoptotic and antiapoptotic genes. Moreover, the effects of berberine and cinnamic acid on the antitumor activity of cisplatin were investigated in Ehrlich solid tumor-bearing mice. For the study, 90 male mice were inoculated intramuscularly with Ehrlich ascites tumor cells (2.5 × 106/mouse), and then on day 4, mice were randomly divided into six experimental groups (group 1-untreated Ehrlich solid tumor (EST), group 2-EST treated CDDP, group 3-EST treated CA, group 4-EST treated BER, group 5-EST treated CA + CDDP, and group 6-EST treated BER + CDDP). The results showed that berberine and cinnamic acid significantly decreased tumor growth and tumor volume (-74.8 and -75.5%, respectively) both as single agents and in combination with cisplatin. Moreover, both berberine and cinnamic acid increased the ratio of tumor growth inhibition (-91.5 and -92.6%, respectively), mean survival time (61.5 and 26 days, respectively), and percentage increase in lifespan (559 and 263%, respectively) of the treated mice. Our results also showed that both berberine and cinnamic acid-induced apoptosis by increasing the Bax/Bcl-2 ratio (74.1 and 45.1, respectively) and caspase-3 expression (14.3- and 11.6-fold increase, respectively). Additionally, berberine and cinnamic acid decreased oxidative stress markers, as shown by the decrease in lipid peroxidation and nitric oxide levels and an increase in reduced glutathione level. These results suggest that berberine and cinnamic acid have potential as antitumor and antioxidant agents derived from natural sources, which could be used alone or in combination with regular chemotherapeutic agents, such as cisplatin. These effects could be attributed to the proapoptotic activity of berberine and cinnamic acid.